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PRESSURE RESPONSIVE BLOWOUT LATCH 

BACKGROUND 

5 

The present disclosure relates to an apparatus, system and method for a latching 
device which operates in response to a pressure differential between a first side and a second 
side of a barrier to allow a panel associated with the barrier to release upon a given set or 
range of pressure conditions. 

10 • SUMMARY 

By way of review, a variety of latching devices have been developed to maintain 
panels, doors and other structures in a closed position. The reference to panels, doors and 
other structures relates to the use of latching devices to retain a first body, such as a panel 

15 relative to a second body, such as a frame. With regard to the example of panels, a panel 
includes one portion which migiht be rotatably hinged or otherwise movably retained on a 
corresponding structure such as a frame. The panel serves to close or cover at least a portion 
of an opening defined by the frame for a variety of purposes including providing a barrier to 
prevent passage through the opening. 

20 A variety of latching devices have been developed to facilitate the movement or 

"blowout" of a panel relative to the frame. Such blowout latching devices have been 
developed by Hartwell Corporation, assignee of the present disclosure to facilitate 
disengagement of a panel from a frame or other structure under a set or range of "blowout" 
conditions. For example, if a pressure differential develops on opposite sides of a barrier or 

25 within an area at least partially housed or contained by the panel, the pressure differential will 
rise to a point where the panel may be forcibly removed, disengaged or "blown out" from the 
frame by forces associated with the pressure differential. Under these conditions, it is 
desirable to set the blowout force at a desired level or range so that premature disengagement 
of the panel from the primary structure does not occur. In this situation, the blow out load 

30 level can be set so that a predetermined pressure differential disengages the panel from the 
primary structure to protect and preserve the integrity of the frame and any related structures 
and devices. 

In some situations, it would be desirable to maintain a panel in a closed position under 
one level or range of pressure conditions yet release the panel under a second range or set of 
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conditions. Such level or range may or may not overlap or may be discrete ranges or, in fact, 
points. The panel in such a situation generally is in an environment where the pressure on 
either side of the panel is generally equalized. The panel may include a sealing structure to 
prevent the unwanted or abrupt passage of air there through. However, the pressure on either 

5 side of the panel is generally equal. 

One example of the use of such a panel in a well-known environment is the use of a 
panel in a pressurized cabin such as in an aircraft. The panel is employed as a barrier to 
separate the flight crew, passengers and/or cargo into discrete areas. Such a panel may be 
used between the flight deck and passenger compartment as well as perhaps between the 

10 passenger compartment and corresponding storage area which is not occupied by passengers. 
In the situation in which the panel is used on an aircraft in which the cabin is pressurized, it 
may be desirable to maintain the panel in a closed position for many situations but allow the 
panel to be opened when the pressure differential between the two compartments changes. 
Such a pressure differential may occur in the case where cabin pressure drops in the cargo 

15 compartment due to a leak or other loss of pressure. Under these circumstances, it might be 
desirable to allow the cabin pressure to generally equalize to avoid or minimize damage 
which might result from the pressure differential. 

Similarly, in a situation where a panel is positioned between the flight deck and the 
passengers, it may be desirable to release the panel and equalize the pressure between the 

20 flight deck and passenger area. In the situation in which the panel is positioned between the 
flight deck and passenger area, it might be desirable to allow the panel to disengage, rather 
than having the door structurally fail as a result of the unequal pressure differentials, rather 
than having the door structurally fail. 



25 latched position while in flight to maintain privacy of the flight crew. This prevents the 
passage of passengers into the flight deck area. Increased latching strength is required in 
order to prevent a passenger from forcibly opening the panel. However, in a situation in 
which pressure is lost in the passenger compartment, it may be desirable to allow the panel to 
release in order to prevent the panel from being forcibly removed from the structure by the 

30 pressure differential. This would help prevent injury to passengers if the panel were forcibly 
removed from the frame and expelled into the passenger compartment. By allowing the 
panel to release in response to the pressure differential between the flight deck and passenger 
compartment, the panel will open thereby providing increased safety. Similarly, if the 
pressure differential occurs as a result of loss of pressure in the flight deck, the panel will be 



For example, the panel to the flight deck generally is maintained in a closed and 
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allowed to disengage the frame, yet be retained thereon, to provide pressure equalization to 
prevent injury to the flight crew and equipment. 

With the foregoing in mind, it would be desirable to provide a method, system and 
apparatus to provide unlatching of the door latch under a range or set of pressure differential 
circumstances. The present disclosure seeks to provide an improved, novel latching device 
which operates in response to a pressure differential. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description particularly refers to the accompanying figures in which: 
Fig. 1 is a partial fragmentary view of a portion of an aircraft having a barrier which is 
positioned between a cockpit area and a passenger area; 

Fig. 2 is a diagrammatic cross-sectional view taken along line 2-2 in Fig. 1 showing a 
panel in the barrier employing a latching device as disclosed; 

Fig. 3 is a diagrammatic cross-sectional view taken along line 3-3 in Fig. 2; 
Fig. 4 is a cross-sectional view similar to that as shown in Fig. 3 showing an 
embodiment of the latching device; 

Fig. 5 is an enlarged diagrammatic illustration of a pressure responsive device as 
employed in the present disclosure; 

Fig. 6 is an alternate embodiment of the cross-section as generally shown in Fig. 2 in 
which multiple panels are used in a single frame structure including latching devices 
associated with the panels; 

Fig. 7 is an enlarged view of a latching device as shown in Fig. 6; 

Fig. 8 is a perspective view of a latching device as disclosed; 

Fig. 9 is a rear view of the latching device as shown in Fig. 8; 
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Fig. 10 is a side elevational view of the latching device taken along line 10-10 in Fig. 



Fig. 11 is a plan view of the latching device taken along line 11-11 in Fig. 10 and in 
which a pressure responsive device is shown in partial fragmentary view; 

Fig. 12 is a top plan view of an embodiment of the latching device taken along line 
12-12 in Fig. 10; and 

Fig. 13 is a partial fragmentary cross-sectional view taken along line 13-13 in Fig. 8. 

DETAILED DESCRIPTION OF THE DRAWINGS 

While the present disclosure may be susceptible to embodiment in different forms, 
there is shown in the drawings, and herein will be described in detail, embodiments with the 
understanding that the present description is to be considered an exemplification of the 
principles of the disclosure and is not intended to limit the disclosure to the details of 
construction and the arrangements of components set forth in the following description or 
illustrated in the drawings. 

Fig. 1 shows a fragment of a front section of an aircraft 14 in which a portion of the 
outside of the aircraft 14 has been broken away to illustrate a barrier 16. The barrier 16 
divides an internal compartment 17 to separate a flight deck or cockpit area 18 from a 
passenger area 19. As it will be described in detail herein below, the present disclosure helps 
to prevent unpermitted access from the passenger compartment 19 to the cockpit 18. Also, 
the disclosure allows automatic opening of the barrier 16 in the event of depressurization in 
either the cockpit 1 8 or passenger compartment 19. 

Fig. 2 provides a general diagrammatic illustration taken along line 2-2 in Fig. 1 
showing a view from the cockpit area 18 facing the barrier 16. As shown generally in Fig. 2, 
the disclosure includes a first portion 20 and a second portion 22 comprising the latching 
mechanism 24. In the embodiment shown, the first portion 20 includes a pressure responsive 
device 26 (Figs. 3-5) which includes a passage 28 communicating with a volume and 
associated pressure on a first side 30 (cockpit 18) of a panel assembly 32 and a passage 34 
communicating with a volume and associated pressure on a second side 36 (passenger 
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compartment 19) of the panel assembly 32. 

The door or panel assembly 32 includes a frame structure 38 and a panel 40. The 
panel 40 includes a free end 42 and a movably retained end 44. As indicated by the arrows 

5 46, 48, the panel 40 can swing towards the first side 30, the second side 36, or swing between 
both sides 30, 36. The movement of the panel 40 depends upon the retaining structure 50, 
such as a hinge structure, which attaches the retained end 44 to a second portion 51 of the 
frame structure 52. In summary, the free end 42 of the door panel 40 moves relative to the 
retained end 44 by way of the retaining means 52 to move the panel relative to the second 

10 portion 5 1 of the frame structure 52. 

The first and second portions 20, 22 are attached to respective, generally proximate 
areas on the panel 40 and frame 38. The portions, 20, 22 make up the latching device 24, As 
will be described in greater detail herein below, the latching device 24 includes a mechanism 

15 which selectively engages the portions 20, 22 to providing a resistance force which resists 
separation of the panel 40 from the corresponding frame 38. In this regard, the panel 40 is 
retained or locked in position until other pressure related conditions are met. The retaining 
force is generally illustrated as a mechanical arrangement whereby one mechanism engages a 
corresponding area to prevent dislodgement of the panel 40 from the frame 38. It is also 

20 envisioned the portions 20, 22 making up the latching mechanism 24 may also have a 
magnetic force such that the magnetic force resists displacement of the door panel 40 relative 
to the frame 38. As shown in the embodiment of Figs. 6-13 the mechanism includes a bolt 78 
which engages a corresponding second portion the frame 38 of prevent disengagement of the 
panel 40 from the frame 38. 

25 

The device, whether it is mechanical or magnetic is acted on, responsive to, and/or 
affected or controlled by the pressure detected by or acting on the pressure responsive device 
26. The pressure responsive device 26 is embodied in one form as shown in Fig. 5 as a 
pressure cylinder or pneumatic piston which moves a plunger 58 through the cylinder 
30 structure 60. Engaging structures 62, 64 are associated with the latching device 24 to either 
engage or disengage the corresponding portion 22. The engaging structures 62, 64 are 
attached to appropriate structures such that when the plunger 58 is moved, the latching device 
24 will either engage or disengage to facilitate locking or unlocking of the latching device 24. 
Further details as to the mechanical latching structures retained in the latching device 24 are 
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provided herein below. Further, the pressure responsive device may be in the form of a 
diaphragm which is coupled to the latching device 24. 



Another form of the pressure responsive device 26 is generally responsive to pressure 



5 on one side of the device. In this regard, this form of the device 26 may or may not 
communicate with both sides of the panel. In this embodiment, a dramatic, sudden change in 
pressure will cause a rapid shift in the output of the output of the pressure responsive device 
26 causing the desired pressure responsive effect on the latching mechanism. Such a change 
in pressure is generally so large on one side of the panel that the pressure change on the other 

10 side of the panel is negligible. Such a pressure change might occur rapid in a decompression 
event 

Fig. 4 shows an embodiment in which the latching device 24 is integrated into the 
panel and the panel 40 and frame 38 structures. With reference to Figs. 2 and 3, the first and 

15 second components 20, 22 are attached to a corresponding first surface 30. This allows the 
latching device 24 to be attached to any corresponding surfaces as well as allowing the 
latching device 24 to be retrofitted to a door assembly 32. The embodiment as shown in Fig. 
4 allows the latching device 24 to be integrated into the design and construction of the panel 
assembly. The embodiment as shown in Fig. 4 employs the same general principles of the 

20 method, system and apparatus as disclosed and discussed with regard to Figs. 1-3. 

It should also be noted that the first and second portions 20, 22 may be reversed 
relative to the panel 40 and frame 38. In this regard, for example, the first structure 20 as 
shown in Figure 3 on the frame 38 could be attached to the panel 40 and the structure 22 

25 attached to the panel 40 could be attached to the frame 38. Regardless of the position of the 
portions, 20, 22, the general method and function of the latching device 24 will remain the 
same. In this regard, the objective of the latching device 24 is to retain the panel 40 in a 
closed position relative to the frame 38 under the general circumstances in which the pressure 
identified as PI on the first side 30 of the door is generally equal to the pressure P2 on the 

30 second side 36 of the panel. It is expected that a range of equivalent pressure differentials 
would be permitted to allow some degree of variation in pressure differential between the 
first side 30 and the second side 36. However, the range would be defined to provide some 
practical limit whereby the latching device 24 would eventually allow disengagement of the 
first and second portions 20, 22 to allow the panel 40 to be displaced relative to the frame 38. 
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For example, if the pressure on the first side 30 is decreased relative to the second 
side 36 such that PI is less than P2 and the pressure differential or the difference between PI 
and P2 is substantial enough based on the criteria established for the system to justify 

5 disengagement of the first and second portions 20, 22, the first and second portions will 
disengage. Disengagement of the portions will result in opening or disengagement of the 
panel 40 relative to the frame 38. For example, if PI is the pressure in a flight deck area and 
P2 is the pressure in a passenger compartment, a change in the pressures or pressure 
differential relative to either side of the panel 40 creates a force on one side of the panel. For 

10 example, if the pressure in the passenger compartment 19, P2, is reduced a force will be 
imposed on the panel 40 drawing the panel 40 towards the passenger compartment 19. The 
latching device 24 resists disengagement of the panel 20 from the frame 38 and as such the 
panel 40 will not open. However, by operation of the pressure responsive device 26, the 
mechanism which cooperates with the pressure responsive device 26 will become disengaged 

15 allowing the panel 40 to move relative to the frame 38. This operation of the latching device 
24 allows the panel 40 to remain closed and latched to prevent unintended, forced or 
accidental entry, access to or displacement of the panel yet allows the panel to become 
displaced as a result of disengaging the latching device 24 in response to a pressure 
differential. This prevents the panel 40 or surrounding structure from becoming damaged or 

20 forcibly removed from the frame 38 due to a pressure differential. 



As will be described in greater detail as follows, the first and second portions 20, 22 
and may be in the form of a latch and keeper or detent and receiver as well as a variety of 
other mechanical structures. It will also be appreciated by one of ordinary skill in the art, 

25 with the aid of this disclosure, that the portions 20, 22 could be in the form of electrical 
devices which operate mechanisms under the influence of electrical signals. In this regard, 
the pressure responsive device 26 could operate on an electrical signal in response to an 
electrical detection of pressure and variations. The signal would be received by a controller 
which would then operate a related electrical mechanism to move a mechanical device. 

30 Alternately, the electrical pressure detection signal could be used to operate an electro- 
magnet which would then provide the latching function between the first and second portions 
20, 22. It should also be noted that the latching device 24 could be positioned at the hinge 50 
to prevent movement of the door relative to the frame. However, it will be appreciated that 
the moment arm 70 created by a force 72 on the panel 40 relative to the hinge 50 may require 
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stronger mechanisms to prevent overriding the latching device 24. With this in mind, it may 
be desirable to provide the latching device relative to the free-end 42 of the panel 40. 

While it is envisioned that the latching device 24 with the pressure responsive device 
5 26 may be used with a single panel covering a single opening, it is understood that some 
doors have multiple openings. In this regard, the latching device 24 as shown in Fig. 6 may 
be employed on each of such multiple panels as necessary. Additionally, the latching device 
24 may be adjusted to allow venting of one panel at one pressure differential, a second panel 
at a second differential, and so on. This staged opening of the panels prevents opening of all 
10 the panels upon the development of a single pressure differential. In the event that the 
pressure differential is minor, one panel may be opened to provide the necessary level of 
equalization of the pressures. If the opening of a single panel is insufficient over a given 
period of time and the pressure differential is still maintained or if it increases, a second and 
subsequent panels may be opened in order to help equalize the pressures in a controlled 
15 manner. This staged opening of the panels 40 allows for more controlled pressure venting 
relative to the multiple panels. 

Turning now to a specific embodiment of the present disclosure, the disclosure as 
shown in Figs. 6-13 will be described. As shown in the figures the latching device 24 

20 includes a latch body 199 with the pressure responsive device 26 carried thereon and a bolt 
200 displaceably, generally rotatably, carried thereon. The latching device 24 can operate 
without the use of a separate keeper but typically includes a corresponding strike plate 201. 
The portion of the frame 38 or strike plate 201 define the second portion 22 in this 
embodiment. In this regard, a free-end 78 of the bolt 200 engages a corresponding portion of 

25 the panel 40 which it abuts. The bolt 200 is curved and rotates about pivot point 84. This 
latching device 24 as shown in Fig. 8 provides a latching function that resists unauthorized 
entry up to forces of approximately 2,000 lbs. but yet opens with low force, approximately 
100 lbs. in the event of a pressure differential across the door. It will be appreciated by one 
of skill in the art that these levels of resistance and pressure differential can be set or 

30 otherwise selected depending on the application in which the latching device 24 is used. 

With reference to Figs. 6-13, multiple latching devices 24 are retained on panels 40 
for resisting decompression forces towards the latching device 24. In other words, the 
latching device 24 is configured on the panel 40 to allow the panel to move inwardly towards 
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the cockpit area 18. As shown in Fig, 7, the bolt 200 is retained by the pin 202 (Figs. 8, 10- 
13) to resist inward movement of the panel 40. The latch body 199 is attached to the panel 40 
by an appropriate fastening means such as screws or rivets. A striker or strike plate 201 is 
attached to the frame 38 to provide a contact surface for the bolt 200. 

5 

With reference to Fig. 11, pressure responsive device 26 includes the passage 34 
communicating with the passenger compartment 19 and the passage 28 communicates with 
the cockpit 18. In this manner, the passage 34 communicates with the volume and resulting 
pressure of "PI", the passenger compartment 19, whereas the passage 28 communicates with 

10 the volume and pressure P2 of the cockpit area 18. Under ordinary circumstances where PI 
is approximately equal to P2, the pressure responsive device 26 will not operate, move, or 
shift. As such, the pressure responsive device connected to a pin 202 will prevent 
disengagement of the bolt 200. Once the pressure differential causes disengagement of the 
bolt 200, a detent mechanism 204 (Fig. 13) will retain the bolt 200 in a desired position until 

15 the force of the detent mechanism 204 is overcome at loads less than 2000 lbs. 

Further reference to Fig. 11, the pressure responsive device 26 includes the pin 202 
which is attached to the plunger 58. Pin 202 extends through the bore 220 on the mounting 
knuckle 223 extending from the bolt 200. With the pin 202 engaged in the knuckle 223, the 

20 bolt 200 resists disengagement from the striker 201 . When the pin 202 is withdrawn from the 
knuckle 223, the bolt 200 is allowed to rotate about the pivot pin 84 as indicated by the 
rotational arrows. The rotational portion 225 of the bolt engaged with the pivot pin 84 allows 
for rotation of the knuckle 223 and tip 78 about the pivot pin 84. As will be described below, 
a detent mechanism 204 is carried on the latch body 199 to provide resistance against 

25 disengagement. 

With reference to Fig. 13, the detent 204 mechanism includes a housing 206 which 
contains a contact portion 208, a holding portion 210, a spring 212 and a roller 214. The 
roller 214 is retained against a notch 216 and the contact portion 208. The spring 212 retains 
30 the contact portion 208 against the roller 214. When the bolt 200 is released to rotate about 
pivot pin 84, the spring force against the roller 214 retained in the notch 216 must be 
overcome. As such, the force imposed on the panel 40 and transferred to the bolt 200 must 
exceed the force of the detent assembly 204 against the bolt 200. It should be noted that the 
spring force of the spring 212 against the contact portion 208 can be adjusted by movement 
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of the retaining portion 210. The retaining portion 210 is threaded and engaged on the 
corresponding threaded interior of the housing 206 thereby allowing controlled generally 
axial movement through the housing 206 to controllably compress or release the spring 212 
to increase or decrease the spring force, respectively, on the roller 214. 

The latch body 199 includes an upstanding portion 232. The pressure responsive 
device 26 is attached to the latch body 199 and the upstanding portion 232. The pin 202 
extends through the upstanding portion 232 to engage the passage 220 of the knuckle 223. 
The detent 204 is also carried on the latch body 199. As noted, the pivot pin 84 extends 
through a portion of the latch body 199 providing a point of rotation for the bolt 200. 
Mounting flanges 236 are provided on the latch body 199 mounting the device 24 to a 
corresponding structure. As such, the device 24 is a single unit package which can be 
attached to structures. Additionally, the device 24 can be retrofitted to structures and 
installed as a single package attachment to the appropriate structures. 

In use, the latching device 24 as disclosed herein is attached to either a panel 40 or 
frame 38 to resist disengagement of the panel 40 relative to the frame 38. The latch body 199 
is attached to the respective portion (panel 40 or frame 38) with the end 78 of the bolt 200 
extending to the other portion (frame 38 or panel 40, respectively) to contact the 
corresponding striker plate 201. During ordinary use in which forces are not imposed upon 
the panel 40 the pressures PI, P2 in the passenger compartment 19 and cockpit 18, 
respectively, is generally equal and no pressure differential exists. As such, the pin 202 is 
engaged with the knuckle 223 to resist loads greatly in excess of that which might normally 
be imposed on the panel 40. With the pin 202 engaged in the knuckle 223 of the bolt, the 
panel is secure against disengagement from the frame 38. 

Under a predetermined range or set of pressure differentials between PI and P2, the 
pin 202 will be disengaged or retracted from the knuckle 223. For example, when the 
pressure PI is greater than the pressure P2 to some predetermined degree, the pressure 

responsive device 26 will be operated. In this regard, the increase in pressure PI in the 

». 

passenger compartment 19 results in an increase in the pressure PI of the portion of the 
chamber of the pressure responsive device 26 communicating via passage 34 with the 
passenger area 19. If the pressure P2 in the area communicating with the cockpit via passage 
28 not equal to PI, the greater pressure of PI will cause the piston to shift within the cylinder 
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60. Shifting of the piston 58 in the cylinder 60 will cause the pin 202 to withdraw from the 
knuckle 223. 



It should be noted that a safety device or dampening device 227 including a biasing 
5 device such as a spring 220 is provided to provide a spring force retaining the pin 202 in 
engagement with the knuckle 223 of the holt 200. The dampening device 227 includes a 
flange 224 abutting the spring 220 and an interior surface of the cavity 226 in which it is 
retained. This spring 220 and corresponding spring force is selected so as to provide a 
desired level of resistance force to prevent disengagement of the pin under intermittent 
10 changes in pressure which are not sustained. The spring 220 and associated components 
provide a dampening mechanism to provide a dampening system which prevents unintended 
disengagement on the pin, such as by an impact or shock load. 

For example, if a differential occurs which would be suitable to cause disengagement 
15 of the pin occurs for an intermittent period of time, the dampening mechanism 227 provides a 
dampening effect on the system to prevent the disengagement. Additionally, if the pin is 
momentarily disengaged without the conditions being the desired type of conditions for 
complete disengagement, the bolt may be moved slightly preventing re-engagement of the 
pin. Unintentional disengagement of the pin 202 could result in compromising the security 
20 value of having the pin engaged with the bolt. As such, the dampening mechanism 227 
prevents disengagement of the pin 202 when pressure differential aberrations occur. 

When the pin 202 is disengaged from the knuckle 223, the detent mechanism 204 at 
least momentarily retains the bolt 200 in the desired position. A force is provided by the 

25 detent mechanism 204 by engagement of the roller 214 in the notch 216 of the bolt 200 to 
prevent unintended rotation and disengagement of the bolt 200. For example, under a 
condition in which the pressure differential is sufficiently sustained to cause the pin to 
disengage, ball detent mechanism 204 will continue to retain the bolt in the desired position 
as long as the forces do not exceed that exerted by the detent mechanism 204. However, if 

30 the forces which caused the initial disengagement of the pin 202 from the knuckle 223 are 
sustained sufficiently long with sufficient force, the forces imposed on the bolt 200 by the 
detent mechanism 204 will be overcome. 

When the detent mechanism 204 is overcome, the bolt 200 is allowed to rotate about 
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the pivot pin 84. Rotation of the bolt about the pivot pin 84 causes the end 78 of the bolt to 
disengage the corresponding portion of the striker 201 by allowing the panel 40 to rotate 
relative to the frame and become disengaged from the frame 38. 

Once the pin 202 has been disengaged from the knuckle 223 and the detent 204 has 
been overcome, the latching device 24 can perform its function again after being manually 
reset. The resetting generally requires manual operation of positioning the panel in the 
desired location relative to the frame. Next, the 200 bolt must be rotated in the opposite 
direction of disengagement to reposition the end 78 of the bolt 200 against the striker plate 
201. The bore 222 is then aligned so that the pin 202 can be extended through the bore to 
thereby engage the knuckle 223 of the bolt 200. The plunger 58 is driven by applying a force 
to the portion of the chamber associated with P2 by way of applying pressure through the 
passage 28. Applying increased pressure P2 through passage 28 causes the pin 202 to be 
driven into the knuckle 223 thereby re-engaging the latching device 24 for further use. 

While a preferred embodiment of the disclosure is shown and described, it is 
envisioned that those skilled in the art may devise various modifications and equivalents 
without departing from the spirit and scope of the disclosure as recited in the following 
claims. 
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CLAIMS 

1 . A latching device for displaceably retaining a panel relative to a frame, the 
latching device comprising: 

5 a latch body attachable to at least one of a panel and a frame; 

a bolt displaceably carried on the latch body; 

a portion of the bolt abutting a portion of the other of a panel and a frame for 
preventing displacement of a panel from a frame; 

a pressure responsive device for detecting at least one of a pressure differential 
1 o between two sides of a panel and a decrease in pressure on one side of a panel; 

a bolt engaging device coupled to the pressure responsive device- and moveably 
displaceable in response to the pressure responsive device; and 

a receiving structure on the bolt for engaging at least a portion of the bolt engaging 
device to prevent displaceable movement of the bolt prior to operation of the pressure 
1 5 responsive device. 

2. The latching device of claim 1, wherein the bolt is pivotably retained on the latch 

body. 

3. The latching device of claim 1, wherein the pressure responsive device is 
20 carried on the latch body. 

4. The latching device of claim 1, wherein the pressure responsive device includes 
means for detecting a first pressure and means for detecting a second pressure, the pressure 
responsive device operating in response to a differential between the first pressure and the 

25 second pressure. 

5. The latching device of claim 1, wherein the pressure responsive device includes a 
pressure responsive diaphragm operatively retained in a pressure responsive chamber the 
chamber including a first opening communicating with a first volume and a second opening 

30 communicating with a second volume, a pressure differential between the first volume and 
second volume acting on the pressure responsive diaphragm in the chamber. 

6. The latching device of claim 1 , where in the pressure responsive device includes a 
pneumatic piston, operatively retained in a piston chamber, the chamber including a first 
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opening communicating with a first volume and a second opening communicating with a 
second volume, a pressure differential between the first volume and second volume operating 
the piston in the chamber. 

7. The latching device of claim 1, wherein the pressure responsive device includes 
an electrical pressure sensing device and a moving device coupled to the electrical pressure 
sensing device, the electrical pressure sensing device communicating with a first volume 
having a first pressure and a second volume haying a second pressure. 

8. The latching device of claim 1 , further comprising a biased detent mechanism 
providing a biasing detent force on the bolt. 

9. The latching device of claim 1, further comprising a dampening mechanism 
coupled with the pressure responsive device, the dampening mechanism preventing 
unintentional disengagement of the bolt engaging device. 

10. The latching device of claim 9, the dampening mechanism including biasing 
means for providing a dampening effect on the displaceable movement of the bolt engaging 
device. 

1 1. A latching device for displaceably retaining a panel relative to a frame, the 
latching device comprising: 

a latch body attachable to at least one of a panel and a frame; 
a bolt pivotably carried on the latch body; 

a portion of the bolt extending from the latch body for abutting a portion of the other 
of a panel and a frame to prevent displacement of a panel from a frame; 

a pressure responsive device responsive to at least one of a pressure differential 
between two sides of a panel and a decrease in pressure on one side of a panel; 

a bolt engaging pin connected to the pressure responsive device, the bolt engaging pin 
being moveably displaceable in response to the pressure responsive device; and 

^a receiving structure on the bolt for engaging at least a portion of the bolt engaging 
pin to control displaceable movement of the bolt. 
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12. The latching device of claim 11, wherein the pressure responsive device includes 
means for detecting a first pressure and means for detecting a second pressure, the pressure 
responsive device operating in response to a differential between the first pressure and the 
second pressure. 

5 

13. The latching device of claim 11, wherein the pressure responsive device is carried 
on the latch body. 

14. The latching device of claim 13, where in the pressure responsive device includes 
10 a pneumatic piston operatively retained in a piston chamber, the chamber including a first 

opening communicating with a first volume and a second opening communicating with a 
second volume, a pressure differential between the first volume and second volume operating 
the piston in the chamber. 

15 15. The latching device of claim 11, where in the pressure responsive device includes 

a pressure responsive diaphragm operatively retained in a pressure responsive chamber, the 
chamber including a first opening communicating with a first volume and a second opening 
communicating with a second volume, a pressure differential between the first volume and 
second volume acting on the pressure responsive diaphragm in the chamber. 



20 



25 



16. The latching device of claim 1 1, wherein the pressure responsive device includes 
an electrical pressure sensing device and a moving device coupled to the electrical pressure 
sensing device, the electrical pressure sensing device communicating with a first volume 
having a first pressure and a second volume having a second pressure. 

17. The latching device of claim 11, further comprising a biased detent mechanism 
providing a biasing detent force on the bolt. 



18. The latching device of claim 11, further comprising a dampening mechanism 
30 coupled with the pressure responsive device, the dampening mechanism preventing 

unintentional disengagement of the bolt engaging device. 

19. The latching device of claim 18, the dampening mechanism including means for 
providing a dampening effect on the displaceable movement of the bolt engaging device. 
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20. A latching system for displaceably retaining a plurality of panels relative to a 
frame, the latching system comprising: 

at least one latching device operatively associated with each of the plurality of the 
panels, the latching device retaining the corresponding panel in position relative to the frame; 

a bolt displaceably carried on the latching device, the bolt being operatively 
associated with the corresponding panel; 

each of the latching devices including at least one pressure responsive device 
operatively coupled to the corresponding bolt; and 

the pressure responsive device responding to at least one of a pressure differential 
between two sides of the panel and a decrease in pressure on one side of the panel and 
disengaging the bolt from the panel upon the development of a predetermined degree of 
pressure differential or pressure. 

21 . The latching device of claim 20, wherein the pressure responsive device is carried 
on the latch body. 

22. The latching device of claim 20, wherein the pressure responsive device is 
separate from the latch body. 

23. The latching device of claim 20, wherein the pressure responsive device includes 
a pressure responsive diaphragm, operatively retained in a pressure responsive chamber, the 
chamber including a first opening communicating with a first volume and a second opening 
communicating with a second volume, a pressure differential between the first volume and 
second volume acting on the pressure responsive diaphragm in the chamber. 

24. The latching system of claim 20, wherein the pressure responsive device includes 
means for detecting a first pressure and means for detecting a second pressure, the pressure 
responsive device operating in response to a differential between the first pressure and the 
second pressure. 

25. The latching device of claim 20, where in the pressure responsive device includes 
a pneumatic piston, operatively retained in a piston chamber, the chamber including a first 
opening communicating with a first volume and a second opening communicating with a 
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second volume, a pressure differential between the first volume and second volume operating 
the piston in the chamber. 

26. The latching system of claim 20, wherein the pressure responsive device includes 
an electrical pressure sensing device and a moving device coupled to the electrical pressure 
sensing device, the electrical pressure sensing device communicating with a first volume 
having a first pressure and a second volume having a second pressure. 

27. The latching system of claim 20, further comprising a biased detent mechanism 
providing a biasing detent force on the bolt. 

28. The latching system of claim 27, further comprising a dampening mechanism 
coupled with the pressure responsive device, the dampening mechanism preventing 
unintentional disengagement of the bolt engaging device. 

29. The latching system of claim 28, the dampening mechanism including means for 
providing a dampening effect on the displaceable movement of the bolt engaging device. 

30. The latching system of claim 27, wherein each pressure responsive device 
includes means for detecting a first pressure and means for detecting a second pressure, each 
pressure responsive device operating in response to a differential between the first pressure 
and the second pressure, the degree of pressure differential being different for each pressure 
responsive device. 

31. A method for controllably latching a panel relative to a frame, the latching method 
being responsive to a pressure differential detected on two, generally opposite sides of a 
panel, the method comprising the steps of: 

providing a latching device operatively associated with a panel; 
providing a bolt displaceably carried on the latching device, the bolt being operatively 
associated with a panel; 

providing a pressure responsive device operatively coupled to the bolt; 

engaging the bolt with a panel; 

retaining the bolt in engagement with a panel; 
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detecting pressure on at least one side of a panel; 

operating the pressure responsive device in response to at least one of a pressure 
differential between two sides of a panel and a decrease in pressure on one side of a panel; 

disengaging the bolt from a panel upon development of a pressure differential of a 
5 predetermined degree or pressure; and 

displacing a panel relative to a frame upon disengagement of the bolt on a panel. 

32. The method of claim 31, with a comprising a plurality of latching devices, each of 
the latching devices associated with a corresponding panel; 
10 providing a pressure responsive device associated with each latching device; 

providing each pressure responsive device set to respond at a predetermined pressure 
differential; and 

each of the predetermined pressure differentials associated with each of the pressure 
responsive devices being set at a different predetermined level. 
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